It is observed that large piles of consumer goods displayed in supermarkets lead consumers to buy more, which generates more profit to sellers. But a large number of on-hand display of stock leaves a negative impression on the buyer. Also, the amount of shelf or display space is limited. Due to this reason, we impose a restriction on the number of on-hand display of stock and also on initial and ending on-hand stock levels. We introduce an economic production lot size model, where production rate depends on stock and selling price per unit. A constant fraction deterioration rate is considered in this model. To illustrate the results of the model, four numerical examples are established. Sensitivity analysis of the changes of parameter values is also given.
INTRODUCTION
We observe that the demand is usually influenced by the amount of stock displayed in the shelves in supermarkets. i.e., the demand rate increases or decreases according to the on-hand inventory level increase or decrease. An increase in shelf space for a particular item attracts the consumers to buy it more. On the other hand, low stock level of certain goods might raise the impression that they are not being fresh. It is a common belief that large piles of goods displayed in supermarkets tempt consumers to buy more. Therefore, the demand rate may be influenced by the stock level; such a phenomenon is termed as "stock-dependent demand rate". Many researchers have observed that inventory-level-dependent demand effects inventory control policies. Silver and Peterson (1985) noted that sales at the retail level tended to be proportional to the inventory displayed. Levin et al. (1972) also noted that "large piles of consumer goods displayed in a supermarket will lead consumers to buy more. Yet, too many goods piled up in everyone's way leave a negative impression on buyers and employees alike". Baker and Urban (1988) introduced an economic order quantity model for a demand rate β > . Datta and Pal (1990) developed an economic order quantity model in which the demand rate was dependent on the instantaneous stock amount displayed until a given level of inventory L was achieved; otherwise, the demand rate was constant, i.e.,
[ ]
Among the important papers published so far, considering the stock-dependent demand rate, the works of Gupta and Vrat (1986), Urban (1992) , Giri et al.(1996) We observe that too much stock in the supermarket leaves a negative impression on the buyer. If there is a large pile of stock in the supermarket, it is often associated with a price-cut to clear the stock and hence to induce more sales and profit as well. Only a few EPLS (economic production lot size) models with stock-dependent demand consider the pricing policy. For that reason, we develop an EPLS model with demand rate depending on stock-level and selling price. Also, a ceiling is made on the number of on-hand display of stock and on initial and ending stock-levels of the item, due to limited shelf space and to avoid a negative impression on buyers. In this paper, we consider that the production rate is proportional to the stock-dependent demand. Most of the physical goods undergo decay or deterioration over time.
Thus decay or deterioration of physical goods in stock is a very realistic phenomenon, and researchers felt the need to take this into consideration. Whitin (1957) considered fashion goods deteriorating at the end of a prescribed shortage period. Ghare and Schrader (1963) 
, where 0 1 β < < and ( ) r p is a non-negative function such that ( ) 0 r p ′ < , which is more applicable in the light of a practical scenario.
BASIC ASSUMPTIONS AND NOTATIONS OF THE MODEL
The mathematical model in this paper is developed on the basis of the following assumptions and notations: Assumptions :
(
a) ( ( ), ) D i t p is the demand rate which is a function of the inventory level ( ) i t
and the selling price p . We consider
, where 0 1
is a non-negative function such that ( ) 0 r p ′ < .
(b) To avoid lost sales, shortages are not allowed.
(c) To avoid negative impression on consumers, and due to limited display space in the shelf,we consider the maximum allowable stock to be S.
(d) To avoid the negative impression on a buyer, we assume that the initial and the ending inventory level 0 Q ≠ is the same, and the production cycle is repeatable. (e) We introduce constant fraction deterioration per unit time. The value of a deteriorated item has two possible cases in this inventory problem that minimizes the cost (i) if there is a salvage value, which is either negative or zero and (ii) if there is a disposal value, which is positive.
(f) Without any loss of generality, we assume that the variable production rate is greater than the demand and deterioration rate during the production run, i. ( ) i t = the inventory level at time t such that ( ) i t S ≤ .
1 T = the production run time which is a decision variable.
T = the production cycle duration where 1 2 T T T = + and 2 T is the length of the time interval with production. θ = the constant deterioration rate, where 
BASIC EQUATIONS GOVERNING THE MODEL AND THEIR SOLUTIONS
Variable production rate starts after 0 t = when inventory-level is Q and stops at , , p T T and Q such that the total profit is maximized. The pictorial representation of the inventory cycle is given in Fig. 1 .
The differential equations describing the instantaneous states of stock-level ( ) i t at time t satisfy the following differential equations:
t D i t p T t T dt
The initial and boundary conditions are
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From equation (6), we get
From equation (7), we get 
which indicates that 2 T is a function of 1 T , p and Q .
Taking the partial derivative of 2 T with respect to 1 T in (6) and (7), we get
Since we have from (1) 
Now, using (6) and (7) 
Our problem is to determine the optimal values of p and Q that maximize the total profit T P in (12) . With these optimal values of p and Q , we obtain the optimal values of 1 T and 2 T from (9) and (10) respectively.
SOLUTION PROCEDURE: ALGORITHM
The above model can be solved by the following algorithm.
Step 1: Equation (12) gives the total profit TP which is a function of the decision variables p and Q . By MATHEMATICA 5.2 software, we obtain the corresponding optimal values of p and Q.
Step 2: Putting these optimal values of p and Q in equation (8), we get the optimal value of 1 T .
Step 3: Similarly, we get optimal value of 2 T by putting optimal value of p and Q in equation (9).
NUMERICAL EXAMPLES
We assumed that the demand is a negative exponential function of the price in Examples 1 and 2. In Examples 3 and 4, we use demand as a constant elasticity of the price. 
SENSITIVITY ANALYSIS
Using the numerical Example 3, the sensitivity of each of the decision variables p,
T and the total profit TP to changes in each of the 10 parameters 0 , , , , , , , ,
and G is examined in Table 1 . The sensitivity analysis is performed by changing each of the parameters by -25%, -10%, +10% and +25%, taking one parameter at a time, and keeping the remaining parameters unchanged. It is observed that the constant price p is almost insensitive to changes in all the parameters. 
CONCLUDING REMARKS
In this article, a single-item EPLS model was developed in which the demand was a function of the stock level and the selling price. Variable production rate was proportional to demand. We impose a ceiling on initial and ending on-hand inventory stock. Constant fraction deterioration is also considered in this model. Model is developed and solved allowing no shortages in inventory.
We then provided an algorithm of solution procedure for finding optimal solution to the problem. We solve this problem analytically and numerically. Four numerical examples are given to illustrate the model. Sensitivity analysis is also examined.
The proposed article can be extended in the following ways: We could extend the proposed demand function to time-price or quadratic price dependent demand or stochastically fluctuating demand pattern.
We might generalize the model by taking into consideration Weibull deterioration, partial backlogging and other assumptions. 
